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WfMWI 0-70195 



1 

[§S*^2] SulSMOS h7^?^b45PSMO 
S h7^^*5«tt/NlMOS h^V^^^-f 5 i° 

fuISNMMOS F7>^^KW^WA«EH:, 

[0 0 0 1] 

S*s|cjS«)iaiaiiR^H-r-6fc©^*>*. 

[0 0 0 2] 

¥i**Mfc«EKtt, P3-MMS1^ PiMOSh 
(filT, PMOSiV>9) ib^WlMOS 
(SAT. NMOSi^5) £*l^£*;bi*:-C 
ML, ctl«b^PMOS*5«tt^NMOS4:tBffiMtC» 

[0 0 0 3] Wtli CMOS^T *Eltt(C*3V*-C 

HRJrfctK rti{-^oTlH]Sg(Dili^i^a^-7 f ^^^--r- 
[0 0 0 4] CMOSM(**»3 

v^-m, — *o pmo s ifc^NMo s ^ty^fioi: 

liNMOSCt^ JTii«j«4:»J»LT<ft»»«AS:lt 
3|Loo, tyttffifc45ft*©NMOSSfeBPMO 



2 

[0 0 0 5] CMOS^**H^lHiK^V^ 
Til, V"? 5 ^ n^fe^-f — ^n>^ir^* 

«*>ffl:£«fc*»u ^- h«mc«:bb-*\ y— * • 

[0 0 0 6] Z.(Dtz-&), *f 4 $ n XDis a *— 

^^<t^:^aoT, **5^*o % y— * • kwv 
[0007] *?\ t^vy va/uKWtjas^b-f a 

ftlNMOSi5i:t>TMOS^ty^^^i/3^K1#tt 
• y — ^«JE^^us/^ 3 ^ KlE^T^<h#(^ 

awtcy— * • Kwr>-«se i dsx uuttf--/— h • 

^V«SE I DS^ggix^y— b • y — *SEEVgs£> * 

tn, Vtp£ LTV^e 

[0 0 0 8] rtt^o^^^^sna J: 5f-> t£*o 

Til, ^^w^«ilE*5li>*LrJH»**^*l*:Lfc 

[0 0 0 9] Sfc, CMOS^#ftm*SlHl^(Cil?^gfc 
ft«36«J5< /cC^Cont, ^l/^ya^KlffVtn, V 
-t\ CMOS^##*8fSBJC*5V^-CH:, S^^^a 



(3) 



ftgB¥lO-701 95 
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[00 10] bZhtiK IE*©«/a->^*/uh?y 

ftfe&Jh-f *l^^3^KSflEVtn, Vt P £ 

> 3 ^ K«EVtn,/ V tp £ME< -et'ftli, ftftSft 

y > 3 ^ KSEEfl) TRtt 0 . (- *5 VHHTtt feft 5. w 
[0 0 11] ftfc, v ? ^r>'^^3>'g4kl>m'r6i:V^ 
5R8B£#S>5, ^^r>-^i>3>$fiB:, y-* • g$ 
IB© P Nttftft J: K W > • SfeFflo p NS^jc: Win 
*n*«EKi*i:-c»isi-6w**»"e»oT, pn^ 

[oo i 2] ^y^^3>$*ta»/<>r7^ 20 

Cj =a0 X (l+Vr/Ob) "« 

Cj :yt^;> 3 y§| 
ao : Vr =-<I>b ©£ t#^ir>^ ^3 >^i; 
V r : Txm& 
Ob : E> W^SEE 
n :«#ffik 

[0 0 l 3] ±EHff*R:*Sft5J:5lc, v^y^v- 

[0 0 14] CMOS^>v*-*@»fc:|8VvCtt, A# 

E#n-i^A,fc»KU W**E1-4fc*>PMO SO 
KW>W l^WCftSlCotiT, PMOSiD N> 

^3>Si:W:ft*fclt*UTVK, NMOSCo 

[0015] Kfcjd^fcJiJfc, f6*G>$/ 3 - hf-** 

• S*n^PNft^^JDSti<5a!>'V7^tffi§#4: 



4 

[0016] :ixi:»u S^CMOs*»*ia@ 

KW3V*"Ctt, W*tfPMOS:fcJ;tWMOS0W#0) 

Sfi^/V7^1ffitrRl*D'f5wi:(c: < to"C, V^y 

*tfea**b*lTV^6 0 Lj6»L4#6>, PMO 
SteAWNMOSOW*. &5V^ PMOSlfcfcftN 

mo s ov^f Hd»-*(DStE(ciJ!/<>f TxWEft&Wfi: 

[00 17] 

iwmm&Lx? ttzm *m<om&. stria 

[0 0 18] «*J:0-«tt?«cflv^ix"CV^ 
*7-fey hy-hffiMOS h^>^^i«t, ^-h* 

ffhti. KW^i!»to«IHW*ta»i*ii5, y-* 

[0 0 19] h^-hSMOS h 

(Lightly Doped Drain ) 4\ #H§Bg6 0-6 44 7 3 

!S^«tCgB^$tl/cMOSSb7>'^^{L *71ry 
[0 0 2 0] W»tW6, :tl^t7t*; h^-h 

*!J7&*«H£#Lfc!K fc^v>il > y-^ • kw> 
[0 0 2 1] 

«ui« wkw >me t % mm*mwm-k<om 
isy^^i£»Ji*5«ttmmKwy*fc»i<Dffl^ sue 

Bf«IBIIlWLT»rt*Jifcy-h«iiMr 



/ 



(4) 



*#l§fl¥l 0-7 0 1 9 5 



[0 0 2 2] HBMOSh^^^^bftS 
pgMOS h7>^^43it5NSMOS h7^^ 

IMOS h^y^^^KW^WAI^ ^<DV — * 

OS f?y^?oKWV©UAtBElt <£coy-;* 

to o 2 3] 

[0 0 2 4] Ell (a) *5<fctf (b) IS, 

p^coffiMS**<$««tHi^^«^i"^^ :7 ^^ b^-b 

p- 0^(-n + y — * (S) 2 i3 

J:t5n + KW> (D) fe»I14«^tl, 

aff*S«i o±coy-^te«fc^i zt KW>aftii 
4^^7!)^- ; e^n^raPigii^b-c^-b (G) * 

[0 0 2 5] MP^. *«W^««ffl*»*«fc«lEl«S*:* 

s b7^^^^^ • y-*m*5*w 

T> b^- b«K£v % 5) 18, 20^Ltv^ 

£ m c««»0>fift* y - ** «t twe** k w 

[0 0 2 6] »|(DNMOSC^^It b • y 

18, 2 O^RttbntV^fc^ b • V~^W£ 40 
dS^l/y^a/uKtff (L#vMt«EE) i9**<*o 

tt, y-* • KW^ffi«^iit (KT> 

^$rf 6r.£/^~C#i\ NMOSW^l^lWbi 

y-b . KWyffi«{^^:t7t^ by-b95 1 
8, 2 0^MH!t-)tSl^"C5l*i-Stlff-efc6o 
[0 0 2 7] y-^ • KW^lE^ty b 
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?\ PlMOSb7^^ (8T v PMOStV^) 

PMO S ^^-^ftMll^t^tSiiMO S 
(SLT, CMOSM^) *#ff**@Ki: UT 

[0 0 2 8] ltt^-t\ H2K1, *aW<0»ttSS¥»#* 

ity^y b^~ MNMOS^WPMOS^oV^ 
^rcoy— b • y — *«BEVcstr'<9* — # t U y — * 
. kW^**Ids4: y-* • KW^«EEVosi:<OlH 
«^UtWfeoT, KEttld^y-^- KW 
Sfclos* «tt{c(^y-^- KW^tEVK^Six-C 

PMO S CO I VWt£ri^£*t"CV^ 0 
[0 0 2 9] EI^^JcD>/7^(-^V>-r > NMOSCOIV 
Wtttt. mtp±W^teZ>&t*V i — b • y— ^SEEVgs^ 
*#<*9, (P3«(c N PMOSOI VWttt, El^Tft'J 
tc^^iJ^ry— b • y— *W£Vgsj&**#< 

dd£U NMOS*5J:tfPMOS«)t7-fey HEEtt 

[0 0 3 0] NMOS^^I^P 
MOSit y — * • K WT >-«EEVds#, ^tn^n^? 

> K-t7tj; b«ffiVnofe«tU f ^7> K-^^-fe^ b 

tffiVpo«irt:v^fct7tt«-cfc9, y-b • y- 

^«ffiVGs(-^t>b-f y — ^ • KW>*flUDsl*8fcfr 
ftv\, y~^ • KW>-«flEVDSJ&s % ^ti^ft* 

v P o — masmEEVdd^ffiHt-^v^Ttt. y-b • y- 

^«EV G s<Ol6«-*tdS*#<*6^rt?C'C. y— * • K 

[0 0 3 1] ^ot, #«?3<Pffi*S¥#ft*«@&^ 
«dtt5t7tyhy-Hb7^^^ NMOS 
ioit/PMO Sc7)y — ;* • KKy<ffiVDsi\ -^rix-E 
M7t5/ bmi£ I Vno I , I Vpo I i:H^<s *\ 
o. ^ u?/'>3/w K«EE I Vtn I , I Vt P I J:^^^ 

v^t#, t^iiw^t>'»i:t>'t7«i^y- 

b • y — *«J=EVGsl-cfcoT»J»$Jh/£o 

| Vdd-Vno | > I Vtn I 
I Vdd-V P o I > I Vtp I 

[0 0 3 2] fc*3. *J6W^ffi«S*##*aisI«S«r« 



(5) 



ftH¥l 0-7 0 195 
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l&tZ>*7±y h?- hSNMOS jSir^PMOSO* 

*o^^«**ws cT»***t*itft < , mm 

5o 1( 

[0 0 3 3] H3»£tfB4fc, 

UNM O S J; P MO S U y > a JU Kffrtt 0 

^9 7 ISBWsv^Ctt, Kttfcy- 
* • KW>«* Ids* SWUifcy- h • y-*f;flEVGs 
#SSflT*5!K 1 0-6A^>y-^ • KW>*S1Ids 

#aHx<5^-h • y-*«Evcs«\ **x«xnmos 

iSi^PMOS^^Uy^H/U'KlJEVtn, Vtp<bLT 

[0 0 3 4] Zfih(0^yy\C7r^ii^lo\c s &m 
NMOSfcitfPMOStetevvttt;, ^mWSmo^ 

£*R<a*#6fej8£# 1 . 0E 1 7/cm3 -?fc5£>ic*f 
MIHlt#0. 5El6/cm3 fc/hSV^feft^ 

49, aJKO^g-b^^^h^^^^^itttL 
T, *Wv-3^KfJ£Vtn, Vtp&T<D£*fc;bfco 
?Jt«M*S<46. 

[0035] *%W<omM*t$m&® 

^bB-C*5. CMOS¥*ft*a[slK^ffiSft# 

KWKtf&ftlcjt;*: t 4v 7sVyi,a)V KSffi v 
m, VtpSrJtRWftvHBtctt^-fSri^-cg:, Rft± 

[0 0 3 6] ftfc, JWtt4H»««r*ffT, -bis*? 
iry hy-MNMOSSWPMOSlCiottaS 

[0 0 3 7] H5 (a) t5iV (b) ft, 50 
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&£tt$-f 5*7-fe;y h^- h^NMOSfcittPMO 

^2 2Sr«^i-§NMOS2 4*5i:OtPMOS2 6^y 
*ft€tl^?VKGND«J:tnW«EVdd*C 

[00 3 8] 05 (b) <0*>f SV/^-McS^tl 
A*i»lN*^7>KGNDOJHmoHl*jB 
OUTOKEU^m, E^mEEVdd-PMOSCD^7 
-fey hSEVp 0 "C&9, wOSP|f^ttNMOS2 4*3± 

PMO S26l^ b£*7ttm?hZ> 9 
[0 0 3 9] £f\ ASHlN^n-l/^Wi/ 

KSffiVtn«t 5 WKiofc^CNMOS 2 4rf^ 
ffiAiROUTIi^ $Ji5 c 
4*5, mt)BoVT(OW£^^tK mjg«EVdd-P 
MOSOt7ty HffiVpoJ:0 t>/h$<4ofc®pre 
PMOS2 6t)PJ^lC^ttffi(c49, UA«OUT© 
«EW</M1, NMOS2 4S3j;tfPMOS2 6W#0 

[0 0 4 0] m^X, AAIftlN©«ffi^Vy^ g /u 
KWEVtpJ: 9 h±Z < 4ofct #{^PMO S2 6^t 
7iR!Sf£&5o 4&, NMOS2 4^^i/5/v'3;i/Ki 
EEV tn + PMO S 2 6 (73* l/y i, a ;U K«EV tp >SJB 
SffiVdd^ffl^^feftK, NMOS2 4£J;tfPMOS 

4<twit-C#5. PMOS2 6**7ttKjUl4ofe 

5 fc'hS < 4ofcaHt-CNMO S 2 4 fe*73R*M4 
9, BAiiOUTOlEl/^Ht NMOS2 4M7 
h®EEVno^LV>®EV'^Mc45 0 

[0 04 1] A*^ I N^WB«EVddOJHIB^ffl*jB 
OUT^SJEEU^ft, NMOS2 40t7t^ Mffi 
Vno-Cfc9> roa»"ettNMOS2 4*5J:t;PMOS 
2 6ttfc<>fc*7«»-C*6 0 

[0 04 2] &^T\ AAjJlNiWK;M^n- 
u-</Kc^t:f 5®^, A^jH I N0flBBEtfS* l/i/^g 
^ KIBEVtp J: 9fe/hS<4ofci#^PMOS26* 

5o 4*5, HiA8OUT<01E^^ NMOS2 4 
5/ hmEVno * 9 < 4ofe«|»-CNMO 

NMOS2 4*5iO c PMOS2 6H*<0^fi 

[0 0 4 3] m*X, AA»INO«fiE^U^^^> 
MtEVtn «t 9 < 4ofc <b # {CNMO S 2 4 



(6) 



WIHMM 0-7 0 19 5 
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7±y MEVpoJ:H/J^<^o/cmtPMOS2 

[0 0 4 4] ^*W<0^y/<— ^ 2 21:1*5 

5<J5-CB:tt<. t»«EVdd- PMO S 2 6 J/ 
HffVpoJ5^NMOS2 4^t7t^HffiV n o4-e 11 

[0 0 4 5] Z(Dfc$>, NMOS2 4lt MMttEVdd 
-PMOS 2 6<Ot7t5/ hSlEVpo^NMOS 2 4 

t^^^^-^— ^-rs^^-eiv^L, pmos 

2 6|t, NMOS 2 4^t7t^/ hlEVno^b> 
lEVdd-PMOS 2 6(Ot7t5/ h«BEV po *"C^^ 

[0 0 4 6] 4*3, ±fe^W<-*2 2K*5VN-m, Hi 
^tEE^NMOS 240t7t7 h«£EVno^b«JS« 
EEVdd-PMOS 2 hS/EV po *"Cb^ 

-C*>6**. Wx.t^^^-^2 2(D^S^^-ME!K^ 
[0 0 4 7] L*»LftJ& s fe, «*tf»ao^-HHH8^ 

3 _ f f b 7 > ^ ^ffl^ WT^- Me] 

[0 0 4 8] H6td^SH6l9lBi^ 0 5 (a) Ktt? L 

«j***tfc>r^-^ 2 8 ifcafcjB^ia^to^rT^ > 

^ 3 OSrfllfiRLfct^-efc^o tfcSWv'a— b^-Y 
*;uh?>^^(a 9«J***Lfc>r 2 8C0N 

MOS3 2j6i;U { PMOS3 4(Z)y-7|j:, -tft-eft^ 
9^KGNDi3J:t/«WtllEVdd^»«S**t, *<o?- 

[0049] bibi-**^*^ 3 ooi*Wi 
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* £ , «5fe^ftJO b 7 >- # £ ^E^Wt^ b 
0S^Mt ; 5t7ir^ b^- b® b 9 

[0 0 5 0] 4*5, ±»*JSWc*5^-tra:, 
o r b t i-6£T0>|l]K«8ffl"C# 5 - t 

ffi^WEttu fBB«EVdd-^Wy>a^K«EEVtn, 

Vtp*fcl*«W«£Vdd-*^S' b«EEVno, Vpo^) 

[00 5 1] *J8W<offi*ia¥*#*«HB^ 
[0 0 5 2] 

njwe*>iBH (t7tyfy-b») ^m^-M 

«*»fiKtfct7ts; hy-Mh7^^t^^ 

ib, b^- h»<^IBNI*:aS*fit"Sr.i:^J: 

[Hi] (a) #£t>* (b) tt. *ft«x*«W<D« 
«S**#*l*iaK4:«fili"»"«3*-7«fe ^ b MF7 

[H2] 6 * 

^ir y h^- bM b7 V.^^*<0<at«EE«H±^— 

1 m^? 1 ??^**** 



(7) 



f#&8¥ 10-70195 
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[H3] **W©ft*fi i N»ft*«ia*«:«J«r*3i- 
[04] *5IW©*iffli!¥*«:*«flHlKSr«^1-*^ 
[H5] (a) *5iUt (b) IS, *il^ft**M©« 



12 

10 

1 2 y-*ft&s 
14 KWi*M 

1 6 mm 

18, 2 0 *7±yY?-YU 

2 2, 2 8, 3 0 J>/<— * 

2 4, 3 2 NlMOSF7^? (NMOS) 

2 6, 3 4 PIMOSF?^^^ (PMOS) 

3 6, 3 8 



G 16 D 



D 



(b) 




Vos(V) 



[EB3] 



14] 




